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Abstract
The	existence	of	cellular	separation	particularities	insures	the	degree	of	purity	of	the	T	lymphocytes.	
T	 cells	were	 separated	 by	 centrifugation	 discontinuous	 Percoll	 density	 gradient	 and	 the	 population	
selected	based	on	the	different	adhesion	ability	of	nylon	fibres	by	adhesion	molecules	present	on	the	
surface.	The	most	efficient	separation	occurs	by	using	Percoll	density	of	1.077	g/ml	and	3	g	nylon	fibre/
column.
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INTRODUCTION
Understanding	normal	and	pathological	immu-
ne	 responses	 of	 swine	 involves	 more	 efficient	
separation	 of	 populations	 and	 subpopulations	
of	 lymphocytes	 in	 the	 blood.	 The	 efficiency	 of	
separation	insures	the	degree	of	purity	of	the	cells	
obtained	and	the	maintenance	of	their	functionality.	
The	objective	 of	 this	 study	was	 to	 isolate	 a	 pure	
population	of	T-lymphocytes	from	sample	of	pork	
blood	 and	 assess	 the	 selection	 of	 T-lymphocytes	
on	the	age	of	the	animal,	to	determine	the	degree	
of	 functional	maturation	 of	 the	 immune	 system. 
The	existence	of	cellular	separation	particularities	
in	this	type	of	cells	insures	a	better	appreciation	of	
the	cell	mediated	immune	response.	
MATERIALS AND METHODS   
We	 used	 blood	 samples	 collected	 from	
heparin	from	three	groups	of	pigs:	piglets	during	
the	 lactation,	 in	 the	period	after	weaning	piglets	
and	adult	animals.	Each	group	consisted	of	seven	
animals. T	cells	were	separated	by	centrifugation	
triple	 discontinuous	 Percoll	 density	 gradient	
(1.075	g/ml,	1.077	g/ml,	and	1.079	g/ml)	and	the	
population	selected	based	on	 the	different	adhe-
sion	ability	of	nylon	fibres	by	adhesion	molecules	
present	 on	 the	 surface	 of	 them.	  The	 Percoll	
separation	medium	 is	 a	biphasic	medium,	which	
contains	 silicon	 particles	 dressed	 in	 synthetic	
polymers	that	give	the	medium	a	 low	osmolarity	
and	viscosity.	
The	 particles	 of	 the	 Percoll	medium	 are	 he-
te	rogeneous	 in	 ionic	 strength	 and	 size,	 which	
allows	 sedimentation	 on	 different	 density	 layers	
in	 a	 gravitational	 field	 or	 by	 centrifugation.	 The	
blood	 cells	 from	 the	 upper	 extremity	 of	 the	
Percoll	column	will	separate	during	centrifugation	
based	 on	 relative	 density,	 placing	 them	 in	 the	
column	 in	 the	point	where	 their	density	 is	equal	
to	 that	 of	 the	 gradient.	 The	 preparation	 of	 the	
Percoll	gradient	allows	 the	obtaining	of	different	
densities	 solutions.	 The	 blood	 samples	 were	
diluted	with	equal	parts	of	PBS	and	placed	in	the	
centrifugation	container.	The	Percoll	medium	with	
the	desired	density	is	introduced	under	the	blood	
cell	layer	using	a	syringe.	The	tube	is	centrifuged	
for	20	minutes	at	800	rpm	(Guidicelli,	1982).	The	
lymphocyte	suspension	is	collected	with	a	silicone	
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pipette.	In	the	next	step,	the	separated	lymphocytes	
were	selected	by	population	using	 their	 capacity	
to	adhere	to	the	nylon	fibres	due	to	the	adhesion	
molecules	present	on	their	surface.	The	Scrubbed	
Nylon	 Fibres	were	 placed	 in	 a	 column	 of	 neuter	
glass.	
To	 obtain	 reliable	 results,	 the	 selection	 was	
made	differently,	with	1g,	2g	and	3g	nylon/column.	
The	 column	 is	 incubated	 for	 45	 minutes	 at	 37	
degrees	Celsius	(Olinescu,	2001).	After	incubation,	
a	culture	medium	volume	8	times	greater	that	the	
initial	 incubated	 suspension	 is	 passed	 through	
the	 column.	 The	 substitution	 is	 done	 when	
through	 the	 lower	 extremity	 of	 the	 column	 a	
clear	medium	starts	to	flow	instead	of	an	opaque	
suspension	 (Gâjâilă,	 2002).	 The	 collected	 cells	
are	 T-lymphocytes.	 The	 cells	 that	 adhere	 to	 the	
nylon	fibers	are	B-lymphocytes	and	Y	suppressor	
lymphocytes.	
RESULTS AND DISCUSSIONS    
Comparative	 analysis	 on	 the	 assessment	
of	 selection	 and	 maturation	 function	 showed	 a	
constant	 high	number	of	T	 lymphocytes	 isolated	
from	biological	samples	from	adult	animals.	 	The	
best	results	related	to	the	number	of	the	number	
of	the	selected	cells	have	been	environment	found	
using	Percoll	 1.077	 g/ml.	 	 Efficiency	 in	 selecting	
the	best	variant	population	was	obtained	3	g	nylon	
fibre	 column.	 The	 following	 tables	 contain	 the	
average	 separation	 percentages	 obtained	 in	 the	
three	swine	groups	tested.
Table 1 Percentages	of	cell	separation	obtain	to	the	piglets	during	the	lactation
Percoll	density
Percent	of	cell	
separation	to	1g	
nylon	fibre	column
Percent	of	cell	
separation	to	2g	
nylon	fibre	column
Percent	of	cell	separation	
to	3g	nylon	fibre	column
1.075	g/ml 52.049±0.686 55.81±0.772 56.11±0.963
1.077	g/ml 65.487±1.047 71.687±0.497 72.718±0.624
1.079	g/ml 51.418±0.731 60.091±0.749 60.758±1.316
Table 2	Percentages	of	cell	separation	obtain	to	the	piglets	in	the	period	after	weaning
Percoll	density
Percent	of	cell	
separation	to	1g	
nylon	fibre	column
Percent	of	cell	
separation	to	2g	
nylon	fibre	column
Percent	of	cell	separation	
to	3g	nylon	fibre	column
1.075	g/ml 56.469±0,384 56.976±0,392 62.078±0.689
1.077	g/ml 69.712±0.889 72.191±0.462 76.16±0.847
1.079	g/ml 60.214±0.638 62.317±0.584 66.469±0.933
Table 3 Percentages	of	cell	separation	obtain	to	the	adult	piglets
Percoll	density
Percent	of	cell	
separation	to	1g	
nylon	fibre	column
Percent	of	cell	
separation	to	2g	
nylon	fibre	column
Percent	of	cell	separation	
to	3g	nylon	fibre	column
1.075	g/ml 62.187±0.598 64.243±0.819 64.987±0.642
1.077	g/ml 75.428±0.539 79.018±1.011 87.481±0.592
1.079	g/ml 71.693±0.549 73.989±0.824 75.579±0.989
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CONCLUSION
The	applied	cell	 separation	 technique	allows	
the	 obtaining	 of	 a	 homogeneous	 population	 of	
T-lymphocytes	 to	 the	 pig.	 	 The	 most	 efficient	
separation	occurs	by	using	Percoll	density	of	1.077	
g/ml	and	3	g	nylon	fibre/column.		
T-cells	 present	 in	 the	blood	of	 adult	 animals	
provide	a	higher	consistency	in	terms	of	the	density	
and	the	presence	of	cell	adhesion	molecules.		The	
smallest	 separation	 percentages	were	 registered	
in	the	piglets	group	during	 lactation,	with	values	
of	1.077	g/ml	in	the	columns	with	2	and	3	grams	
nylon	 fibre. This	 can	 indicate	 that	 large	 parts	 of	
T-lymphocytes	 are	 in	 the	 functional	 growth	 in	
which	the	cellular	density	varies	greatly.  
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